Effects of chronic exposure to cadmium on renal cytochrome P450-dependent monooxygenase system in rats.
The aim of this study was to evaluate the effects of chronic exposure to cadmium (Cd) on the renal cytochrome P450-dependent monooxygenase system. For this purpose, male Wistar rats were intoxicated with Cd administered in drinking water at a concentration of 5 or 50 mg Cd/l for 6, 12 and 24 weeks. Concentrations of cytochrome P450 and cytochrome b(5) as well as activities of NADPH-cytochrome P450 reductase and NADH-cytochrome b(5) reductase were determined in the kidney microsomal fraction. Protein content of CYP1A1, CYP2E1 and CYP3A1 cytochrome P450 isoforms was evaluated as well. In the rats exposed to 5 mg Cd/l, the concentration of cytochrome P450 decreased (by 41%) after 24 weeks of the experiment. The activity of NADPH-cytochrome P450 reductase decreased (by 24%) after 6 and 12 weeks, whereas after 24 weeks it remained unchanged, compared with the control group. Moreover, a decrease in the concentration of cytochrome b(5) (by 25, 15 and 26% at 6, 12 and 24 weeks, respectively) and the activity of its NADH reductase (by 26 and 31% at 6 and 24 weeks, respectively) was noted in these animals. At the exposure to 50 mg Cd/l, the concentrations of cytochrome P450 and cytochrome b(5) and the activities of their corresponding reductases were decreased at each time-point. Western blot analysis revealed that all isoforms of cytochrome P450 studied were affected by Cd and the effect was dependent on the level and the duration of exposure. The results of this study indicate that chronic exposure to Cd in a dose- and time-dependent manner affects the kidney cytochrome P450-dependent monooxygenase system by decreasing the concentrations of cytochrome P450 and cytochrome b(5) and inhibiting the activities of their corresponding reductases. The effect of Cd on the cytochrome P450 content is associated with its ability to stimulate or inhibit of various P450 isoforms. A very important finding of this study is that Cd affects the kidney cytochrome P450-dependent monooxygenase system at relatively low exposure and low kidney Cd accumulation (2.40+/-0.15 microg/g). As the experimental model used reflects human exposure to Cd, we conclude that Cd can affect the kidney cytochrome P450-dependent monooxygenase system in environmentally exposed humans. Previously we have reported disorders in the system in the liver of rats at the same levels of exposure as in this study. Thus, we hypothesize that the metabolism and detoxification of many substances, including xenobiotics, may be seriously affected in Cd-exposed subjects.